Background: The aim of the study was to identify the changes in Health Related Quality of Life (HRQL) 3 months after discharge from hospital, in patients who have had an acute coronary episode, and to determine the clinical and sociodemographic variables that explain those changes.
Background
Although the traditional measures of mortality and morbidity are frequently used as primary end points in coronary heart disease (CHD), they have limitations because they require prolonged periods of observations and are expensive to measure.
Despite the obvious value of these measures, others like health related quality life (HRQL) are considered of great importance. [1] . HRQL seems to be useful for defining health both in terms of how individuals feel (distress and well-being) and in terms of how they evaluate their health and prospects for the future [2] . Several general and disease-specific instruments have been developed to assess different dimensions of HRQL in coronary patients [3, 4] , with physical and mental health as their principal component [5] .
Measuring changes in population HRQL is important for assessing interventions and predicting needs for social care. The focus of attention in the immediate period following a cardiac attack is generally the physical functioning, but following discharge from hospital and in the longer term, general health, vitality, social and emotional functions could be at least as important. [6] .
Where studies are available, the impact on HRQL in the short and medium term after the cardiac attack appears variable, and the results are limited to populations of patients receiving specific treatment interventions. [7] .
Brown et al [6] found lower scores on HRQL 4 years after myocardial infarction, compared with the community normative score, and Brink et al [8] found similar results both for the physical and the mental component 5 months after an acute myocardial infarction (AMI). On the other hand, Beck et al [7] found that, although mean scores are slightly lower at 6 months than at baseline, they did not change over the course of follow-up.
The effect of the sociodemographic variables on the HRQL in coronary patients has been described by several authors who have observed a lower HRQL in women and in subjects of low social class [9, 10] . Similarly differences in HRQL have been observed in function of the presence of cardiovascular risk factors or of clinical manifestations of the disease [11, 12] .
Furthermore, coronary heart disease has frequently been associated with moderate to severe mental disorders, and anxiety and depression has been related with worse HRQL in these patients [13] .
Despite all the preceding considerations, little is known in follow-up studies about the effect that the sociodemographic, clinical and psychological variables have on the HRQL after a coronary attack. We therefore carried out this study in order to identify the changes in HRQL at 3 months after discharge from hospital, and to identify the key clinical, demographic and psychological characteristics of patients associated with these changes.
We set up the hypothesis that physical functioning is the dimension of the HRQL showing the largest decrease after 3 months of follow-up and that age, and the clinical and mental health variables are those most closely related to these changes.
Methods
A follow-up study was carried out in the cardiology unit of a University Hospital in the south of Spain (850 beds), where 185 consecutive patients admitted for a suspected acute episode of coronary heart disease were identified. 132 of the patients were diagnosed with acute myocardial infarction (AMI) or unstable angina on the basis of clinical, biochemical and electrocardiographic criteria described elsewhere [14] and were included in the study. Patients with non-ischemic or non-cardiological precordial pain were excluded.
The number of patients studied was based on the sample size calculated to detect a minimum difference of 5 points (α = 0.05; 1-β = 0.80) in the mean HRQL scores between the two groups of patients with AMI and unstable angina [15, 16] .
Baseline information (obtained 3-7 days after admission, when the patient was clinically stable) and 3 months after discharge, was obtained by a single previously-trained interviewer, who was not the cardiologist who made the clinical evaluation. Before inclusion, all the patients were asked for their informed consent and all agreed to participate (n = 132).
The ethical basis of the study was approved by the Research Committee of the Hospital.
Sociodemographic and clinical information was obtained from a structured questionnaire and from the patients' clinical records, and the Spanish Society of Epidemiology (SSE) classification [17] was used to determine social class. Cardiovascular risk factors (use of tobacco, hypertension, obesity and diabetes) and clinical information of the patients (previous history of CHD, revascularisation, ejection fraction, number of vessels obstructed, re-hospitalisation during follow-up, co-morbidity, and diagnostic group) were considered to be present when they were explicitly stated in the clinical records or in the patient's discharge report; and the existence of comorbidity other than cardiovascular risk factors was considered if another chronic pathologies (of digestive, respiratory, osteomuscular, neurological or other character) also figured in the patients' clinical records.
Health-related quality of life was assessed using the eight specific and the two Physical and Mental Components Summaries (PCS and MCS) of the SF-36 health questionnaire. For each of the dimensions of the questionnaire (PF: physical functioning; RP: physical role; BP: body pain; GH: general health; VT: vitality; SF: social functioning; RE: emotional role; MH: mental health), the items were coded, aggregated and transformed into a scale from 0 (the worst state of health for that dimension) to 100 (the best state of health). The summary indices (PCS and MCS) were calculated by standardizing each of the dimensions using the means and standard deviations of the Spanish population for their subsequent aggregation and transformation [18] .
Mental health was measured using the GHQ-28 (General Health Questionnaire), an instrument developed as a method of screening to detect psychiatric non-psychotic disorders. The 28-item version was translated into Spanish and validated by Lobo et al [19] and it has already been validated as a means of detecting problems in cardiology patients [20] . This questionnaire consists of 28 items grouped into four sub-scales of 7 items each, providing additional information on: somatic symptoms of psychological origin (scale A); Anxiety or distress (scale B); Social dysfunction in every-day activities (scale C); Depression (scale D). The score in the scale runs from 0 to 28 points, in which a higher score indicates a higher probability of mental disorders. The cut-off point recommended for the questionnaire is ≥6 points, thus providing a sensitivity of 76.9% and a specificity of 90.2% [19] .
Statistical analysis
To compare the sociodemographic and clinical characteristic of the patients at onset and 3 months alter discharge, the chi-squared and Pearson tests were done.
An analysis of the raw scores using the t-test for repeated measurements and a stratification analysis by the clinical and sociodemographic variables studied were performed for this study of the changes observed in the different dimensions of the SF-36 during the follow-up. A result was considered statistically significant if the p value was < 0.05
Multiple linear regression models were used to identify factors influencing the variance of the HRQL score 3 months after discharge, for the PCS and MCS of the SF-36. The change in HRQL scores was used as dependent variable (baseline score -3 months score) and the independent variables to be included in the two models (age, sex, social class, GHQ-28 score, previous history of CHD, comorbidity, risk factors, revascularisation, re-hospitalisation and number of vessels obstructed) were selected following a stepwise method.
A negative result in the dependent variable reflects an improvement in HRQL during follow-up, and a negative β coefficient in the model indicates a decrease in the difference of the scores obtained after 3 months of followup, with respect to the initial scores.
The analysis was performed using the SPSS.v10 program.
Results
The results presented in this paper correspond to those obtained at the start and after 3 months of follow-up, of a group of patients who have suffered an acute coronary episode, and forms part of a wider study with a follow-up period of 6 months.
Of the 132 patients who were initially included in the study, 76 (57.6%) remained after three months of followup. Of these 76 patients, the majority were males (81.6%), belonging to classes IV and V of the SSE classification (56.6%), and the most frequent vascular risk factors were the use of tobacco and the presence of high blood pressure. The presence of co morbidity was detected in 44.8% of the patients, and less than half of them presented a previous history of coronary heart disease. Also significant was the high percentage of patients with GHQ-28 scores of ≥6 (48.7%). Table 1 show that there were no significant differences in socio-demographic and clinical characteristics of the responding and non-responding patients during the follow-up.
The analysis of the differences between each of the eight specific and the two summary dimensions of the SF-36 at baseline and 3 months after discharge shows a significant decrease in the scores obtained in the dimensions physical functioning, general health, vitality and in the summary physical component (Table 2) . No differences were observed in the rest of the dimensions of the SF-36 (Table  2 ).
In the stratification analysis, a significant decrease was observed after 3 months of follow-up in the dimensions of physical functioning, general health and PCS in most of the variables studied (Tables 3 and 4) . No changes were observed in the MCS nor in any of the dimensions comprising it, except for vitality where a decrease was observed of the score in the patients with AMI, without antecedents of CHD, without cardiovascular risk factors, males, those with lower scores in the GHQ-28, those belonging to the lowest social classes, of younger ages, those with revascularisation and with ejection fraction lower than 50 (Fig 1  and Fig 2) .
In the dimension bodily pain it is notable that the scores at 3 months of follow-up increased in the patients with revascularisation, and the scores decreased in the women. (Table 3 and 4) Only the multiple regression model constructed with the PCS as the dependent variable is considered relevant for this analysis of the variables associated with the changes occurring during the follow-up. This model shows revascularisation performed during the follow-up, age and the interaction between personal history of CHD and the presence of one or more risk factors to be explanatory variables of the change in the PCS. Thus, the decrease in the PCS at 3 months was 6.4 points less in those patients submitted to a revascularisation, and 0.2 points less for each year of age. Further, although the presence of one or more risk factors or of antecedents of CHD does not explain the changes in the PCS, a reduced decrease (4.7 points) at 3 months is found in those patients who had personal history of the disease if they also had one or more cardiovascular risk factor (Table 5) .
Discussion
This study reveals a decrease in the summary physical component of the HRQL in coronary patients 3 months after having an acute episode of the disease, and identifies the patient characteristics associated with this change. In the study it is also demonstrated that the scores in the dimensions of the HRQL related to the mental component are maintained during the follow-up. However, these scores were low at baseline and lower than those observed in the Spanish general population [21] .
These results are in agreement with those obtained by other authors such as Hemingway et al [17] and Brown et al [6] , who find that the physical functioning is affected more than mental functioning. However, in patients with AMI, Beck and cols [7] find only small differences in the PCS of the SF-36 after 6 months of follow-up, and find no differences at one year; Bengtson et al [22] find significant improvement in physical health over time only in patients older than 59 years of age.
Clinical and demographic variables and vitality dimension score of the SF-36 health questionnaire at baseline and 3 months after discharge from hospital Although in our study vitality decreased after 3 months of follow-up, its effect remained hidden by the MCS of the HRQL, which showed no difference from the base score. These results are in accordance with those found by Veenstra et al. [23] and could be explained by the inclusion in the MCS of other dimensions such as social functioning, mental health and emotional role that showed no changes during the follow-up. Heller et al [24] find poor emotional health in patients with AMI or angina 6 weeks after discharge, but this dimension returns to baseline levels at 6 months. However Rubenach et al. [25] show that mental health remained poorer compared to baseline at 6 months after discharge, and attributed these differences to the effect on the summary score of the dimensions vitality and social functioning, which were low at 6 months compared to baseline values.
Among the factors associated with the change in the PCS, age, revascularisation and the interaction between antecedents of coronary heart disease and the existence of coronary risk factors were the most important. In an analysis of the factors associated with the HRQL at 6 and 12 months after discharge, Beck et al. [7] observed that age was a factor that predicted an impaired PCS in both cases, with the older patients obtaining lower scores. These results are not in accordance with those found in our study where for each year that the age increases, the PCS score improves by 0.2 points. One explanation of these results, which has been shown in other disease states, could be that the experience of the elderly and the degree of dissatisfaction felt at a given level of disability is less than in younger individuals [6, 26] . Another possible explanation could be that younger patients were treated more aggressively after initial hospitalisation [7, 27] , making the recovery longer and affecting the HRQL more. However, this latter explanation does not appear plausible due to the results having been adjusted for the treatment received by the patients, in that study.
Revascularisation was the only clinical variable associated with change in the PCS, and no association was observed with other variables related to the severity of the disease or the administration of treatments. These results are in accordance with those observed by Veenstra at al [23] . However Beck et al [7] find a decrease in the scores of the PCS in the patients who have had revascularisation. These differences may perhaps be due to Beck and cols considering the previous revascularisation as a characteristic relating to the clinical history of the patients, as against ourselves considering revascularisation as a therapeutic measure undergone during the follow-up.
The antecedents of CHD and the presence of cardiovascular risk factors considered individually were not variables associated with the change in the PCS scores. However, those patients who met the two criteria present a PCS score at 3 months that is more favourable than their initial score. According to Steward et al [28] , first-time admission patients with ischemic heart disease assessed their illness as less threatening and used different strategies for coping compared with those having multiple admissions for cardiac disease. It is also been suggested that individuals with a strong sense of coherence -an internal resource for coping that helps the person confront stressful situationsmay be better prepared to cope with acute myocardial infarction [29] .
Patient's sex and the existence of "probable mental disease" were not variables associated with the change in the PCS score during the follow-up, unlike the findings of other studies [10] although they were variables that predicted the PCS, and especially the MCS, at baseline [30] . In the present study, the GHQ-28 questionnaire was completed before discharge and probably this assessment did not reflect the mental health of the patients 3 months later.
One of the limitations of the study could be the use of a generic instrument for the assessment of HRQL that may be less sensitive to change than a specific instrument. However, this instrument was used because we were interested in measuring subjects' perceptions of their "overall HRQL" after a coronary attack. Furthermore, the small sample in the study could diminish the statistical power and underestimate the differences in the follow-up. [31] .
Another of the limitations is that it has not been possible to calculate the minimum clinically important difference, because no subjective evaluation was made of the change in the state of health of the patient different from that of the SF-36. Nevertheless, changes of more than 12% over the initial score have been considered acceptable for the SF-36 by other authors [32] , and in our results differences in the PCS of more than this magnitude are observed.
Conclusion
Our findings suggest that in a non-selected cohort of short term survivors of a coronary attack, there is a notable effect on HRQL, especially in physical functioning, in younger patients without personal antecedents or coronary risk factors, that could go unrecognised. In addition, it demonstrates the need for complementary treatment to improve the mental component of HRQL in the patients of the study.
The identification of predictors of HRQL at the time of admission would allow physicians to identify those patients with a worse HRQL and to compare the effects of different treatments during follow-up.
Also, in view of the results obtained, the SF-36 seems to be a sensitive tool for HRQL assessment in coronary patients, and provides valuable information not identified in routine clinical evaluation.
